The crystal and molecular structure of polymeric Na(maleinate)(H 2 0) 3 has been determined by X-ray crystallography. The white complex crystallizes in triclinic system, space group P-l, with lattice parameters a = 5.954(1) A,b = 6.398(1) A, c = 11.250(2) Α, α = 104.18(3)°, ß = 91.56(3)°, γ = 100.22(3)° and Ζ = 2 at 293(2) Κ. The coordination geometry about each Na(I) atom is approximately octahedral, formed by five oxygen atoms of water molecules and one oxygen atom of maleinate monoanion. Two pairs of Ο atoms of water molecules serve as double bridges between Na(I) atoms, forming an infinite chain running along the a axis. The mean Na...Na separation of 3.49 A excludes a direct bond. There are either two -dimensional hydrogen bonding networks which are discussed.
INTRODUCTION
Sodium is a very important bio-element and even small deviations from normal level in man are recognized as symptoms of malfunction or disease. The interaction of the sodium ion, which plays a vital role in a number of quite differential processes with bio-molecules, as well as with drugs administered for therapeutic reasons, is of considerable interest /1, 21. One such sodium bio-complex is vitamin K 3 with
thiosemicarbazone. An octahedral arrangement about Na(I) atom is created by five molecules of water with the mean Na-0 bond distance of 2.419 A (range from 2.406(2) to 2.453(1) A) and the sixth position is occupied by H 2 0 ligand (Na-0 = 2.307(1) A).
are given in Table 2 . The coordination sphere of Na(I) atom is octahedral, generated by two pairs of bridging water molecules, unidentate maleinate anion and another water molecule (Na0 6 ). While one pair of the bridging water molecules is unsymmetrically bonding to the Na(I) atom, with the Na-0(2) distances of 2.419(2) and 2.474(2)Ä and with 0(2)-Na-0(2) and Na(I)-0(2)-Na(I) bond angles of 89.05(2) and 90.95(2)°.
The Na(lE)...Na(lD) separation of 3.489Ä ruled out direct metal-metal bond. Another pair of the bridging water molecules is almost symmetrically bonded to the Na(I) (Na-0(4) distances, which are 2.410(2) and 2.420(2)Ä). The 0(4)-Na-0(4) and Na-0(4)-Na bond angles are 87.30 and 92.7° with Na...Na separation of 3.498Ä. The Na-03 (H 2 0) bond distance is 2.392(2) A and Na-05 (unidentate maleinate anion) bond distance of 2.378Ä is the shortest one. The complex units are linked together via 0(2), 0(2A"), 0(4) and 0(4A') ('-x,-y,-z+l; "-x+l,-y,-z+l) forming an infinite chain running along the a axis. There is a twodimensional hydrogen bond system (Table 6 ). Maleinate monoanion has two different carboxylate groups RCOO' and RCOOH. The anion is bonded to Na(I) atom by one oxygen atom of the RCOOH group (05) and the hydrogen atom of the group forms a bond with Ο atom of the RCOO' group (H(81)...0(7) = 1.442Ä) to create a seven-membered ring (-H8108C12C10C11C907-). The remaining Ο atom of the RCOO' group forms another hydrogen bond (0(6)...H(42) = 2.098Ä) with hydrogen atom of bridging water molecule and creates a 2D polymeric chain structure (Fig. 2 ). In such a way the hybridization of the oxygen atoms is sp 2 .
The C-0 bond distance elongated in the order:
, which indicates weakening double-bond character in the same order.
Table 1
Crystal data and structure refinement for Na(maleinate)(H 2 0)3. To our knowledge this is the only example in the sodium chemistry in which dicarboxylate monoanion is coordinated to the Na(I) atom through one Ο atom of the respective carboxylate group. ) and equivalent isotropic displacement parameters (A 2 χ 10 3 ) for Na(maleinate)(H 2 0)3. U(eq) is defined as one third of the trace of the orthogonalized Ui j tensor.
X y ζ U(eq)
2538 (2) 371 (1) 4265 (1) 33 (1) 0 (2) 3516 (3) -2467 (3) 5149 (2) 37 (1) 0 (3) 2254 (3) 3383 (3) 3398 (2) 38 (1) 0 (4) 1291 (3) 1718 (3) 6298 (2) 39 (1) 0 (5) 4443 (3) -1402 (3) 2589 (1) 41 (1) 0 (6) 2088 (3) -3591(3) -2571 (1) 40 (1) 0 (7) 5200 (3) -2972(3) -1322 (1) 37 (1) 0 (8) 6215 (3) -2145 (3) 889 (1) 37 (1) C (9) 3056 ( (1) 34 (1) 26 (1) 8 (1) 2 (1) 7 (1) 0 (2) 49 (1) 33 (1) 26 (1) 8 (1) 1(D 5 (1) 0 (3) 45 (1) 44 (1) 30 (1) 12 (1) 3 (1) 13 (1) 0 (4) 43 (1) 36 (1) 33 (1) l(D -5 (1) 10 (1) 0 (5) 52 (1) 49 (1) 22 (1) 6 (1) 2 (1) 16 (1) 0 (6) 48 (1) 46 (1) 24 (1) 5(D -2 (1) 8 (1) 0 (7) 39 (1) 48 (1) 25 (1) 
